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Construction of Staphylococcus aureus transposon library with transposon Tn917

and identification of mutants with altered persistence

Jiang Bei, Li Shu, Zhang Xiaopeng, Yu Junyuan, Yuan Wenchang, Hu Qiwen, Rao Xiancai, Hu Xiaomei (Department
of Microbiology, Chongging Laboratory of Microbiological Engineering, College of Basic Medical Sciences, Third Military Medical University,
Chongqing, 400038, China)

[ Abstract | Objective  To construct a transposon ( Tn917 ) library of Staphylococcus. aureus
(S. aureus) Newman strain, and then identify the mutants with altered persistence. Methods  Plasmid
pID408 with transposon Tn917 was transformed into S. aureus Newman strain by electroporation, and high
temperature and erythromycin were employed to induce transposition. Then a transposon library was constructed,
and its quality was evaluated. After treating with 100MIC daptomycin for 24 and 36 h, 2 specific mutant strains
(T18 and T18s) were screened out, and their persistence were compared with that of wild type. Results
The S. aureus Tn917 library was constructed, and 19 strains out of the library were randomly picked to identify
their insertion sites. The results showed a good randomness. At the time point of 24 and 36 h, the wild type,
T18 and T18s strains presented different persistence to some extent. Conclusion A S. aureus transposon
library with good randomness is successfully constructed, which could be used for various purposes. And 2
specific mutant strains with altered persistence are screened out from it. The wild type, T18 and T18s strains
show persistence difference in 24 and 36 hours’ culture.
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MR E AR (0 R (persister cells) 2 AEAE
TRA R P —E LB i e B 5 AL /DA, 7 3R
BUA I R G 18 AR RORAS , wT i 32 BOL R FE T AR
KPR (H XA PA: R 52 P AR AR 1A%, 15
PR RO T T B R S B IR I, 20T v 24 R 22 Bkt
A FRATIRIE AU , B4 B8 ¢ JEE (minimum inhibitory
concentration, MIC) AN, i1 A7 — %€ HLA 9 5 B 1 7
R RPN 5 R D BT 1 B 1 R e 11
S RAR S M VI G, BOE DU IR T B
B, BB A R S A0 2 A R O
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FEY R PR T SO RE s BB SO AR SO, A R itk Ay
WSROI L o R A T SR O 4 B
PEAHSCEE N B BT B 4 1 Tn917 nlfE i 4L
BHEBFAE AT K5 AR, Cucarella 2 71 A
TnO17 SN T <40 BRI A JAE S 0 10 1) A ) A
SEFE (HLZ SO 1 R gl A, EL H R Y i G A ]
TnO17 T < 1] 1l 4% o 1 SC% B RH GBI SE ARE .
I, AT AR % A 5~ TnO17 A4 7 5 4 7 Newman
BRI E AL SO I P A 285 B AR AL bk, LIS
TRAKRIS 4 11 T P55 B BIL ) B8 A

1 5%

1.1 ##

L1 L GERRSFOR G RN4220 Jy R RSB Bk,
A2 IR B ORI R A TR0 AR BORE, 1 b [ B R R
FANF AR Y 5 680 Newman ] T 5756 )8 1 3C%,
H T MROR 2 TSR A FE G 5 T18 BRIRR N pyrD HEIN 1 5% JRE 8 A %R
ARk, B 1 I <5 #8 Newman RS )35~ 3C% , T18s H Bk N pyrD
B PR PR A N S IR AT AR R o 3l B U 2 AR JBURE pID408
HARBERPUEIEN 2R N & BA AN H R MAE RN
PG T ool 7, i FEDRAT

L1.2 BG5S FREIEZRR N VI T, DNA % 4%
BiEly { TaKaRa 237 £10%: 3% (ERY) @# X (CHL) BN %
FE(AMP) FFHNVPAE(CIP) I H BBI 22w, 550 AMP [ ATk
J& 100 pg/mL ,ERY ,CHL N ¥ BZ3 0 20 wg/mL; ik 6%
K (DAP) W A 3% S G AW HAAT B2 7] 5 OBl $3077) &
H Promega 23 Al ; 4 HE N 41 DNA $2IRGAT & DNA =42l fl
WG & KR A B DHS o AL Fe AL IR A5 4 I 1 b st RAR

H AL B} 45 A BR 2 73 TSB ( Tryptone Soya Broth ) . BHI ( Brain
Heart Fusion) 32550 B Oxiod /A7) 5 A 25 BK E 25 B Sigma
AN

1.2 7k

1.2.1 4 %5 RN4220/Newman #f H 5 J8 57 75 i 5% *
1 mL 33774 (RN4220/Newman ) 35 % 100 BHI 15553 ,37 <C
200 r/min J%3% 1 h 2 D(600) =0.4, 7K 30 min;4 °C 5 000 r/min
B, VL 0.5 mol/L BEMHIA R 2 8 PRIk, A 3 K I
RHRAE, ) 300 WL 0.5 mol/L M I ik 8k, 1 A5 <6 1 T4
1.2.2 [k pID408 i %% {1k 4 % B RN4220/Newman £ 7
LA K % % 1 DHS« 1) 3 ki pID408 1 56 il 5% A 4 8 1
RN4200 , 2 HAB M I P FBL % A 42 A B Newman . UFEAL S50
0.2 cm HIAEAR,2.5 kV,200 0,25 pF, HIEERFLEL8 Wl FokifnA
100 wL BARIRZ A, AR B I8 G WA T ERY-CHL U7
M, T30 CHrE. PRBCOTAR F A7 EREUTURL, BamH T (EcoR 1
WEGFTIGSUE R pID408 J& 75 B4 A RN4220/Newman £ .
1.2.3 55 o917 %% JEfE PREZ 30 UE B ) % A TR
pID408 ()4 i T Newman 4, T ERY-CHL Ui TSB i &
FasE i, BUZE W S WL A S mL TSB (IR A i A A ik
ERY) ,43 °C 250 r/min 3532 18 h, 35 Tn917 % 4R, B 1
WL 5 pL A 150 pL TSB, IR 5] )5 Uk 1 T ERY $Hit:F
M ,43 CEHEFRY) 24 h P FAFE BT SO

1.2.4 FGEEZTHRMGGE A R R IC T % R
PR 100 A5 7%, 23 B ) F T ERY Bg( ERY-CHL B0 -F Al
L, F 37 CWEAE G SR 78 ERY Uk Fr b A K, Wi fE
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RASRIEF AL, EcoR | i V) I 2iAL WG V) 7= ), BL 8 pL bRy
YL AT wL T, DNA #EEF LS oPiR 1 pL, 16 Cilff7 3%
SN 16 b, A o917 R B 5% e -4 A X ER R 20 By
DNA JFFI 0] DL AMP" TR, 45 3% #2 7™ ) 10 5 KM 132 45 A
DHS o, W34 AMP™ AR ok B 7 % T4l A AL 56 LA 7 3],
B AMP 640 F-553% , R FIEE TnO17 541 5 2 i1 3L B o (erm-
proximal ) 70 bp 4b Y I 1) B & X 3% BE -7 5 14 : 5/ -AGAGAG-
ATGTCACCGTCAAGT-3', H b~ Pa A AR 3% A2 KL P JE A7 I
J, I 2 7 PB4 A Ao
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8 h J5 , BRI AT JCHL TSA (JBEHE H R S50 ) ik, & L
Kl — BN PRBCUN I TR IR, TE S0 R AR A2 38
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Y P4 MIC SZEARYE CLSI AH SC AL AT 5 SR FH B AR 132 47 BF A=
PR T18 T18s HRAE A M R 2 , 55 37 5424 37 °C,200 /min,
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24 36 h (Fs e SRR,/ FIBST )Ry 8 h, 40 P 5555 45 44437 C .
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CHL, #§77  E&E R YU 1) pID408 Jiokr KK #5405
FPUHESLR A To917 54 AN B FE R A, RV J38 T i 2 kA 5%
FEAE o
2.3 AT SERN

REATLPRILAY 19 A SC R 5% B8 -4 A7 s g 25 R 3 1,
Bk 13 555 14 5 58 AR PREG JE 4 A7 s HAHZE 1 4, ok &
RAMIFGEFIHAN S T EEE SR, LR RERZ
SCIEER R TR AL RIT, v F IR 20

A8 BEF0) TSB IRl A8 B: B X R EF TSB 3785 T8
B2 REHLBRENEY 100 -5 SR ERE & ORI A ERY CHL,
B R Th & A I

F1 BETENAINEERETHETHEANBIERET

T B TR ASE AL A2 (bp)
1 2 178 879 552 178 878 i
2 661 384 5 661 383 il
3 2 066 660 5 2 066 661 2 [i]
4 752 821 45 752 820 2 Ji]
5 1422 662 55 1 422 663 [
6 1355 559 5 1 355 558 Zii]
7 924 092 5 924 091 2 Ji]

8 1449 922 55 1 449 923 [
9 1432914 51432913 [
10 1437 278 5 1 437 279 Zii]
11 1 479 649 5 1 479 650 Z[fi]
12 1333 248 5 1 333 247 i)
13 1333 247 5 1 333 246 Z [
14 869 925 k5 869 926 = [ii]
15 1425 336 5 1 425 337 Z i
16 2 048 740 552 048 739 i
17 1414 277 551 414 276 2 Jii
18 224 110 5224 111 Z i
19 1 407 266 15 1 407 265 il
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P TSA PARKE IR LI 25 R R, T18s AL K B %18 T+ TI8
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251 Wi

—-—TI18
20t —— T18s

5 10 5 20 25
Fsf Al (¢/h)
4 %% Newman FF4#E (wt) \T18 J TI18s #REK g%k

2.5 AR TI8 TI8s Wair @ LIER

WFA= Rk TI8 % T18s BWbASS E MESL IR 4 RILIE 5. DIk
HR RN [E] P 3 REN BT, TEd0 A S AT TG, B AR S T18s B
24 h 136 h BERE BEH 225 B (P >0..05) 1 T18 4
{5 BERCH 16524 b B2 DAP AR BPAE RS T18s ki
B ZERA TG 2L (P >0.05) T T18 ki g %k H S i
BEFTRIPIH (P <0.05) 336 h Fl L DAP fi: 1), 3 #R40
T 1 95 5 22 5 A B (P < 0..05), L EEF A R 7 1 X
A%, T18s BRIk Z . @% DAP fbFHJS,36 h 5 24 h A
B, WP ARG BB H 2 TR, TI8 BRI TR H B FRR (P <
0.05), 1M T18s #k i W & H 22 5% L4288 L (P >0.05),
QEIA T18s A Kl 2 7w S 4 938 G2 01, ELAH 0 T 18 A=
55 TI8 Bk, Hefp B PEAMEBA SN, SRR XA

a:P<0.05,5 342 4k 4 145 b: P < 0. 05,5 36 h-8 h DAP
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R AL SR P , EL I A S O
ST A 25 AT 24, A O B T A IR 5 K 39
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AR & A 5L )5 To917 1 ks pID408 4T
A T Newman A 4% J88 SO 1 # g, SR A SO h
13 BIH5 B AR A R L AT IR ABIETY o 55 TR A7AE
TYEE BT A R HIFIFE AL DNA B, i % i
TR R T R R T B, T ARSI
JEF SRR S TE A, >R K i R
PRI THE FE AT TH S B AR B BB L S B, i DA 3R
MITBEHLPREL T 100 PR B0 UF G R 5 i ) . 55
BRPRJE  FE RO =R (1) BB R, A
P bt 5 e A AR I B 7 W 2R B ERYT CHLS
(2) BURL RS, B AR A 2 DR A T O ERE 77 9% 7 ¢ R
S ERY'CHL; (3) #& A FUR A A B 41 5 JE R 41, B/
KA RGN TR 75 N RN ERY'CHL', &
WS, HRHR 100 A SCEF 4 B A&tk T 5% AR T, AT
DATA A ST S8 3 e s o e D SCPE o s AN 1 )
— TUEE B AR R e R Al A BEALE , FATTRE B
T 19 ASCPEF 3 4 A A E 25 R BRI
VP A A A RILIER S o TSI S ) 5 ) T 5 A
AR SCEAAT A 45 B AR DGR 5E , W n] FH T4
i A Z2 Fh BE AR DG ST o

N 4 70 R 2 R S P i e 0 ) T8 A JEE T4 A
AL T WEWE G A DGR ] pyrD I, B BE 5 B2 40 S
SR B A0 P 0 ACE Bl , DA 3 50 40 1 4 B 1 ek
75 5 TR, LA S AL I A 40 P AR ] REAE S L HT i 254
VER R 77 A /N T8 S5 R R R AL, O B U X i 2
Wt s R ATLA CIP EFE T T18 #%, 753 TH4
FE L /N VR 9L PR T18s, T18s L i 14 AL
5 TI8 MRAHE , EERI A K R, BE 4
BN TR 2275 B (small colony variants, SCV) , SCV
AR S H T 40 B A 245 W36 T BB B s ) S5 AR
T, A G T ST I i s e i B SR , X
AR E G S B I /NH SRS, AR AR s
Ve ERPEAR I IR 2™ o T18s HRAT AT RE SR AL
T18 #EIEAE &A= T SCV AR ILH (578, T18s HAk
1) 35 PRl S AR LR A RERT

JE LR MR AEBR (T18 [ T18s TR AR (1 45 B2 P 5 0
71N, FCBAH [R] R B) S0 3 BRAERT ,24 h T18 #R I 4k H
FORBCEF AR S T18s 20, (H H 22 DAP 1 F] )5 )
ARPE A H 2R £ 1,36 h TI8 thk4: DAP fEHIE
TG A H A i 3 KT T18s, Hn] g 5 K i T18 #k
pyrD B[R] 5 JAE T4 A 2878 3 80T HX DAP Uk
REARR, T T8 s Aok 78 A b B 0 e PRI g 28 S i3 o B A1
MU 2] T —E PR, . 248 DAP /EHJS,36 h
524 h WA R, HAEKGFEEREEZET S22

107 ~ 107, T18 P& BA ML A W5 WA, 17 T18s kA E
PR A LA, FATTHEN I T e D2, AN TR T
TEANR] R A RIS R] 5 200 B 28 2 9 2k sl Qi)
55 FEEAFAEZE 5 , M 38 AR 5 368 35 1) 7% i
i, RS B B R A 22 S TR B AR BR TS Bk
T18s ¥R 36 h B4 24 h B B P00 0l 22 2L T
1 AR ANAE 3 G DL, D Je SR SR A A B A AR
2= IR AL TARGF A 26, X A AT — 25
BRI EENAZ—, AN, T18s bk B IRARE: T8 4 bk
1 T18 BB ZMAE A, HHAF B PR AME BAT S, ST
A TR , 356 15 B A SCHRARE 1y WL AR T 7 4R R
G I 5 20 A B M R O R I Rt — B4R
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